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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL(electroluminescence) element which 
has high electric power converting efficiency and is excellent in uniform light emitting 
performance and has a long element sevice life. 

SOLUTION: In this organic EL element, a positive electrode, an organic substance layer of a 
single layer structure or a multilayer structure having a light emitting layer containing an 
organic light emitting material and a negative electrode are laminated in order on a base 
board. The negative electrode is formed by successively arranging two areas of an alloy area 
which contains alkaline metal or alkaline earth metal having a work function not more than 
2.9eV by 0.5 to 5at.% in the total amount of the alkaline metal and the alkaline earth metal 
and has a thickness of 5 to 50nm and an upper metallic area composed of metal having a 
work function not less than 3.0eV in this order when viewed from the organic substance layer 
side. The oxygen existent concentration in the negative electrode is set not more than 1at%. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the organic EL device with which the laminating of an anode plate, the organic layer of the 
monolayer structure equipped with the luminous layer containing an organic luminescent material or 
multilayer structure, and the cathode is carried out one by one on the substrate said cathode alkali metal 
or the alkaline earth metal of 2.9eV or less of work functions - the total amount of this alkali metal and 
this alkaline earth metal — 0.5 - 5at% two fields with the up metal field which consists of a metal of an 
alloy field with a thickness of 5-50nm and 3.0eV or more of work functions to contain The organic EL 
device which comes to carry out sequential formation, in view of said organic layer side, and is 
characterized by oxygen's in this cathode existence concentration being less than [ lat% ]. 
[Claim 2] The organic EL device according to claim 1 said whose alkali metal an alloy field consists of 
an alloy which contains only alkali metal among alkali metal and the alkaline earth metal of 2.9eV or 
less of work functions, and is a lithium (Li). 

[Claim 3] The organic EL device according to claim 1 said whose alkaline earth metal an alloy field 
consists of an alloy which contains only the alkaline earth metal of 2.9eV or less of work functions 
among alkali metal and the alkaline earth metal of 2.9eV or less of work functions, and is calcium 
(calcium). 

[Claim 4] The organic EL device according to claim 1 said whose alkaline earth metal an alloy field 
consists of an alloy which contains only the alkaline earth metal of 2.9eV or less of work functions 
among alkali metal and the alkaline earth metal of 2.9eV or less of work functions, and is strontium (Sr). 

[Claim 5] An organic EL device given in any 1 term of claim 1 - claim 4 which the metal which forms 
the up metal field becomes from the mixture of two or more sorts of metals chosen from one sort of 
simple substance metals chosen from the group which consists of aluminum (aluminum), magnesium 
(Mg), gold (Au), silver (Ag), copper (Cu), zinc (Zn), lead (Pb), and tin (Sn), or said group. 
[Claim 6] An organic EL device given in any 1 term of claim 1 - claim 5 which are formed under the 
vacuum environment where the partial pressure of oxygen gas is 5% or less of a partial pressure of water 
gas when an alloy field measures the partial pressure of gas constituents with a quadrupole mass 
spectrometer. 

[Claim 7] An organic EL device given in any 1 term of claim 1 - claim 6 which are formed under the 
vacuum environment of a reducing atmosphere with the larger partial pressure of hydrogen gas than the 
partial pressure of water gas when an alloy field measures the partial pressure of gas constituents with a 
quadrupole mass spectrometer. 

[Claim 8] An organic EL device given in any 1 term of claim 1 - claim 7 which are formed by the film 
production equipment with which the alloy field was equipped with cryopump or a trap device. 



[Translation done.] 
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y &mt Jt attwsa 2 . 9 e vjbtfwt*'* u 

W^mmm: 0 . 0 0 5~0. lnm/sSSW 
. 0X1 O- 5 TorrJ:0 taV^trLTO. 

005-0. oinm/sfrmmmgxsmz&ok. 

[0 0 38] U:tfot\ -&^«Sr»lS^-|.tcA^ 
Tli. mi»4>TiMt y ^SifellttWSS 2 . 9 e V 
BITOT** 'J iJS^E^AflmSfc it^Efi^7)^ 

a. 0. 5x:OT^sr-i^aias$-ea$o»tsc: 

[0039] -Jr. jfctcfi*KLfc#ffifc:J: -^TiS^R 
•J ^B^ftWraSc 2 . 9 e VJETFOT** y dJIBfeg^ 

ssfc. ^^#4Sjss-iat%jaT*c-rsc:t*j'c§ 
[0040] K^*stc x r>xmmz&&-th®£. 
-litixxmmmtttmth ztizx 5 uxz^m- 
zztmt t\>\ 

[oo4ii^rti. *B^^cv^r**y^&feitx 

T**yJJi^St:ov^TO±£W riG^iKj «^ ^ 
^S^aftJi^o^^^^ScOft^iS^* 1 ' 1 T'<23r 



(7 

1 1 

[0 04 2] it&mim&t&lzhtiiXii. 
Wt&Zktf#£lW -5-<0Jt«>t«, *t«L-c^a 

vT&mtt&mmzffitKmmiM:t:®m-t&z io 

[0043] *&HB«0£«E L^i, .B&DJ: 3 fc:L 

mx<. *<nmmtiL£.^xi&mELm?tLxmm 
?ht(OTbht£m=mg.2ti&i>(ox'ii&\ 
Lmmm&t Lx\m«0>%><r>&hh. mmi. 

?47<vtmEL.m?<r>!m&0)m#mtLxii. mt 
\f. m£comvmtcom$wfr£ ( i ) ~ (4 ) 

[0044] ( 1 ) fzm/mffi/mz 
( 2 > ms/m&tm/mm/iit® 
( 3 > ©fe^e^/^ftAS/isg 

( 4 ) ISffi/iBLaEAS/IS3tS/«i !: ftAS/I^ffi 

[ 0 04 5 ] ±c ( 1 > <r>94 rwtmELmmxv 

±E ( 1 ) fc »i«Jl«#i£cD 9 4 7*<^r«SE LS^PTti 
£ ( 2 ) <r>94 7<r#mE L^tJ «ktf _kE ( 2 ) fctt 30 

±E ( 3 ) *>:M TW&«E i> Jttf ±a < 3 ) 

( 4 > t \wmm.i?&.<r>94 rmm L^-mm 

[0046] ^yg(i. 1 8ifc{±«aS*)£*fc 40 

««e Lm^mfttzwmE l*thh x 3 tL 

[0047] 4&m<rtfim &ffiB*K>JI 
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1 2 

[0048] (A)SS 

9HHK*ffl»6. iO^BSSii. f&5fcl*><s>*>&3fc 
(EL*) K*tLTiS^j§j§tt (fWa8 0%UUb) £4- 

gag. ^fta5i^4>^5fiW?>y-M)ai). 

Jflv^Mt. BWfc-rs^ELS^Jfflfc^tfctT 

mLtemmwM*>i><r>tz^xi>m 
witLxmmtizttfTZh. ^<n%&<r>mmi*m 
trc*->x t> x^v&msx'*>~>x i> iw 

[0049] (B) (SSI 

h±) ^e. €me«ttft:^fti^^ic:*i^><oa 

^1WW2L<iav^ii«. jlftfli:L-C«AuSS£tf)& 
S.Cui, ito. flRftM. ^Sflift^OTtt 

ik*«T#S. %3^*^c0^t (ELft) i£:Rlffiffll*> 
^JROtfJ-T^. l©ffit:fcftSI?£EL^jS8**±l 

i IS1 0 nm-l ixm. Jf J L<|J 1 0-2 0 
OnmCO&HTgftSflS. 

[0050] iomm 
mmmmtLx&mt&iiwmimt. (a> 

?&x®»^m : ?z&xt&zk#x'Z&mm. (w ti 

*-^SS*S«tg. t}«kV(c) IBKSIg. . 

Jb^(a) ~(c) ^^aig-ettmcov^T-ha-^ 
WBrnimtLxii. «itfwr/-««. < 

[0051] ±^0®*«a»10M«cP!i: LXli. <y 

y3r*irv-**-ctt 2 , 5 - ( 5 . 7-y-t- 
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'<y+)V-2-'<.yY**WV)\>) -1. 3, 4-f- 
7yT/HK 4, 4' -b*X(5, 7-t-^^;I/ 
-2-^>"/3r^-9-y'l»^) WKy> 4, 4' -b* 
X [5. l- l J- {2-*+)V-2-7+)V) -2-^ 
Xf/Ky, 2, 5~b'X(5. 7 

-v-t-^yf-;P-2-'<.yy^^y'J;i') f-tf? 

iy, 2. 5-b'X[5-a, a-x^f-;K>-v>- 

2-^yy3r^/'J;H 2, 5-b*x 

[5. (2-^JU-2--ff-/V) -2-<> 

y^-r/y^] -3, 4-y7i^H-*7iy. 

2 , 5 -b'x ( 5 -^f-/k- 2 -^yy^^y u ^) 
+*?*y. a, a- -tx (2-^yy^-tyu 

)i>) b*7x-;k 5-*f7t—2- [2- [4- (5- 
■pt^-2-^>Yt^/0/l') 7i-;H b'r.;H 
^yy:**1?-y-/K 2-[2-(4-?nn7i- 
b'^AO t7h[l, 2 - d ] **-*y-;l<^#P 

tf£>*u ^y^Ty-n^t^, 2--( P -7i 
-lxy^'b'^y) -b'x^yyf-ry-;i^*W?> 
*U *yV-f 5^y-;^Ttt2- [2- [4 - ( 2- 

*vy<f 5^yu^) <yy>f $y 

y-/K 2- [2 - (4-*M*y7i^) b'~ 
(R-Q) .-Al-O-I. 
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1 4 

* -r4X(1971) , ®628~637HiiJ:tX?B6 
4 0Ilfc:5»$*Vt^6. 

[ 0 0 5 2 ] ±IB<DX?-y )\^-y*Evm£8h<F> 
Mft&itLTli. 1. 4-b'x (2-^^Xf-U^) 
^y-fc'y. 1, 4-b'X (3-*+>VX1-V)V) Ky4l 
1. 4-b*X U-^f-^Xf-y/l') *5"t?5'. 

xf-y/i^O'-try. l, 4-b*x (2-xf-^x^-y 
)U)<y*£y^ l. 4-b*x (3-x^xf-y/i^) *c 

y-b>. 1, 4-b*X (2-*+)VX*»>V) 
10 f-;I^y-fc'>\ 1. 4-b*X (2-^^Xf-y/l^) - 

[,0 0.5 3 ] 3 ±^Lfcffi3tlie9tfe itfXf-'J 
/i^y*y^imi*Wc t> . 0Ufcf 1 2-7*n*oj 
yy. 1. 4-y7i^-l, 3-~79~Sx.>. 1, 
1, 4. 4-fb77x-/l'-l . 3-7*?yiy« t 

u'lyfitx.ymm. trooto-^ft, x^-y 

20 90/13 148 J ?»Appl.Phys.Lett., vol 58.18.P1982 
(1991) i=^SftT^£J:d3:»4H41:£!|Jj. 

y^'jf^ y^t^85. tshr^ ( i ) 

[ftl] 
~<I> 



■r. ) 



[00 54] ZZT. ISBfttS'tWr* 
«JOHttWi: LTtt. 1. 4-7i^^y^f'Jf'( 
4. 4' -7x-l'>'^f>Jf^>'. 2. 5-df 

i/'ji/^tyf-f^ 2, 6-i-?+vy : J*+v 

T-t 1, 4-t'7t-l/yyVf'Jf<>. 1. 4 

-P-- f^^x^i/y^^y-f^y. 4.4' -b'x 

( 2 . 2 ->?- 1 -yf-;U7 i-^b'^W) h'7i- 
;K 4. 4' -b'X (2, 2-y7i^h'-;H b*7 

±ehrsc ( i ) Tmztihte&foemwit i/cut. 

b'X (2-*1-)V-&-*; OSy-h) (p-7i- 
;P:7x/7-H T^S-'Ti". (Ill) , b* X (2-* 
*f~>v-&-*J*)J7-V) (l-i-yhy-h) Tfr 

din mimfhixh. 
[0055] -E-coffi. ±aufc^rai6**rfi^*x h fc 

U ^K*xh(cWfeep^>Sfe*-C«Slv^f^. 

?^y wii5S*x vtmwnm&m* 



*m-c*s*x h<m#mt ^*xf - vjutv- 

vy^immmMm (Steffi U<l±0li.Jf 4, 
4' -b*X (2, 2-y'7x^h'^H h'7i-;H 

WfcLTtt. y^x^rsyb'^ry-^y (*t£ 

ff4L<ttWx.HrN. N-y7x-;l^7Syk'7x-^ 
'O-b'y) ^4. 4' -b'X [2- [4- (N, N-i^* 
-p-by^) 7x-;H b'^] h'7x-;H A^'W 

[0056] ±aL^^SBfet««*ffl^T^Ka^® 
xy^^yy^ffiJa^^ft^affl^^tj&J 

(^mSK) »<^SjtOffiS 



(9) 

1 5 

^ximzmmuzK. muzi&txmssi't&z 

k&TZ&tf. a&5nm~5joiniCD&H##£LV\, 
[0057] (D ) JEfU&AM 
^fcJStTiat&ftSjEJLix/^Ottfi (JJlT r iE7L 

t^o. ) uu :oi*>aAtt&&v*j*?^> io 
£«a§s?LTfflv^.ifc#-c£. ttknmbWr i o 

- 5 cm' /V- s (m#3£gl0 4 ~10 5 V/cm) 
[0058] Uttfli: LTtt. h U 7V-*WWk * 

xf-y;uryh5-fe>^*. ^/M-i^yy^*. b 

K5V>»Wk. A***CyJHMk S^MISfc. 

*y^y, r-yyay®a#. 

v- (*$fc:?-:*:7xy*y :/•?-) . &*7 4*jytt& 
*K W&M£*mi:LT^Lfcl5i^#«^^yT 

i>m&h. pa-si^»p-asic^sa*« 

jU7 a y yfl:^. ^ra&sszar s y<t£%i£(±A 30 
^y^rsyfc^HBv^fctfffiix. *t«r§ 

[0059] ±S#/P7 4 'J yfc£«tf>&flE0lfc LT 
fcLdOl^y. 1, 10, 15. 20-f 
/H2 1H, 23H-tffr7 4>m(U) ^ 1, 10, 
15, 20-fh77x-^-21H, 23H-«KA-7 

5. 10, 15. 2 0-fhm 
.C<.>97fr*U7x.-fr) -21H, 23H-siOP7 

^'yf"7A7^0^T-X ifb^f*7^ny7 
i7^ny7->. ?nA7^ay7-y. Sffi 
7?nisT—>^ &7?X3i/T—>. 1-9—*?J*79u 
vT-y^i^K. 7/*y»>A7^ny7-y. «t 

[00 6 0] 13^?#i8BE»T$yfl:£1MsJ: 
^f-U^TS^IbdttQAMflfcLTtt. N. N. 

N' . N' -fh77x-yl'-4, 4' -y7$/7i 
N, N* -y'7i-^-N, N' -t'X- (3- 
^f-;W7x-^) - [ 1 . 1 ' -h'7x-;P] -4 . 50 
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1 6 

4' - : JT$.V. 2. 2-tf.X (4-i^-p -b'J^T 

sy7x-;H ra^'y, 1. i-t*(4-^-p- 

hy;PT5y7x-;l/) */^nA.4r^y» N. N, 

n ' , n' — t h7-p-hy^-4, 4' -yrsy 

h'7x-;k 1. 1-t'X (4-v-p-hy/PT5y 
7i-W -4-7x^y^n\^ty. t'X (4- 
^'y f-^T 5 y - 2 - ^ f-lV 7i^;H 7i^5» 
y. t'X (4-y-p-f'J^7$y7x-yH 7x- 
/M?y. N, N' -y7x-^-N, N' -y (4- 
^h4f^7x-;k) -4. 4' -y'7Syh'7x-;K 
N, N. N ' , N' -fh57x-^-4, 4' -vT 

sy^x-noc—f^k 4, 4' -t'x{j;7x-^ 

T5y) ?3)--F , J7x-^. N, N, N-h'J (p- 

hy;k) r$y. 4- (^'-p-hy^rsy) -4- 
- [4 (^'-p-hy^rsy) x+vju) x+ti* 

y, 4-N, N-^'7x-yPT5y- (2-y'7x-/l' 
b'^l'Cyt'X 3-Xh*is-4' — N, N-y*7 
x-^75/^f/Ky. N-7x^*^aY- ;K 
4, 4' -b*.X [N— -N-7x^ 

T*y] b'7x^/l/«J:9fc:2ffli«|g^SK^^H L 
rtfciTtSt>tf>. H;7x-^7iyj^7 b#30X 
*-A-Xhgfcji|g$fufc4. 4' , 4' -by* 
[N- (3-y^;U7x— /u) -N-7x-;i'75y] 
h y 7x^7 5 y^aw£>*i.& . 

[0061] jEJliiAJffcL -hx£Lfc<fk#»S:. «£tf 

[0062] (E>mm*Ji 
m£f6ixmft>ti&mF?&xm<?>ttn <«t rm^F 

iw^mwrn^mwi k mw&vnkz zx-h&zk 
mttw «m*.«Btt. Gffl&xvmmnk' 

[0063] Mfoffik LTWU - WW*? WX' J V 

yi^fls. ^b-^y^^^KS^^ ^-y^i/y^ 
yi^y^<o«^Th7^^y|^k!|ij. *^^>f 
$h\ 71/^^'jf^^^^ ryhoygi^ 
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*. ***r : JT^f-)vmm. #§985 9-19439 «e l^p t m&ic. m : f^)^^ss^omxim± 

3^&m£&^Xf£ffl<Vttfttlxm*ZtiX^Z-' ?-£fcft<^jlJI£*rb-Ovtt> Jl^. &±m<?>#n<7) 

ynstt. 8-^yjy-^M^fl«^«^«c (Vita y<ymgmtt#. jK'Jx^v. * yrnti^ *»j 

( 5 . 7 - ^7 on - 8 yj /—A- ) — «7 fb7 7Wnxfi/y, CT^ddF!) 7^axf 

A. h'JX (5. 7-v7'o : E-8-^y , jy-;P) r ^>J^7ony7Woxfl/y. ?Dnh'j7 

;P$-»7A S MIX (2->^-;P-8-^/t>y— ^) 10 ^jroxf-uyfc^noy^^nxf-l^ytc^tfi 

t^s-^a. hvxi5-*r}u-8-*;vs- £f*. ®*^i%iy±^)«*e!fe©fc«kt^w^o. 1 

yl/) T^S^AtJiUffX (8-*>"jy-/l') ffijS %&T<Z>fi&§tt!fJj©. In, Sn >; .Rb„ Au, Cu. 

Ztlk^mmnQ't&JB&l n, Mg, C Ag, Al. Ti. Ni^O^R. MgO, S i O, S 

u. Ca, Sn. Ga£fc»±Pbfcg£ffcbo*:&Jg& i Oz , AI2 O3 . GeO, NiO, CaO. Ba 

. X9fr7»-i>L<\i*9A'7fUisT=.>$. O, Fei O3 , Y: O3 , T i Oi^D&fH&fcftK 

1Z\±Z.1X^<r)1&&ifi7)V*lVm, xns*>mFTW&Z MgFi , LiF, AIF3 . CaFi %&)&&7v{£ 

yfr^VVWm. nI-Si^>nS-SiCf<7« 7A^n#yx-TA4K^7 73HI^&J:tF^ 

[0064] s^aAflii. jbabfc^^fts- . mta 20 s-e* t^aw *>*is . 

xtr>3-hft. 4f+xhft. LBft^co [0067] mjtmnm&tizbfii'ixiiMgmmm. x 

4i^ijmizi*)mwukti>ztiz£*)mi&ti>zbtf tr^n-hs. Mvfvysm* ^xvm. mbe 

J^Lfc»^lS*fctt2SJa±*»'?> : 5rS-®fi!Ji'C Wm4*>7l'- ; r<yrm) » RBttx^inj^ 

*6«JifiBfc*oTt>j:v\ # xv -xcvd wmzm&m-r&'ibtpxz 

?xii. mms>\4)&mKi^xtm8.i>&tbxn*<D -,mim&^ft j $i^£W£^&®m\£tmztt 

^zwmt&ztVTZ^ *(?>mm..m&mtx' 30 ^^m^h^iza. ms±^m&^tix^i,^mE 

\,*o&mm(om&i&i>m«<vm8.t-t&ztii : T$ L^(&fcskosjjjf#&-vr:fcj:v>. xmmtz. 

5. ifc. ®&, immzm&t&&mti£TFf§& 3K^EL^t«iac^£®j£boom^M 

t£s#. mcm&izh^^xM^^m^m^ti uvmikw&^ityrMtizx^xBfS&ixrtg. 

mzotx^fflx-$>&. torn. mt-thimELm hzttzx-yxttjtmtm&thztmtLw ma 

Tim&±ic®&. immtsxtm&t: znmxMfc w^jymtLXM. mm^b^^yxtuM 

^&&m (%mmfomipmmttmx't)ii&&tit 40 vjm£m^t>ti&. 'WJyrtiimtt&m&iz 

xhh^i-ttt. ) mf&m>t>dtnmB 1 0 0 6 8 1 

dtts^ssi^j±±.s^a«arrj)S^^ [i^^i kit. *%B8onssMt:ov>Tiiw-&. 

tr. ) ^^j£t&*TOSK:B5£^BA*^W!kh.^ USHHl 

[0066] ifc. *^»^r«EL^±. «*^r 50 25X75X1. lmmO^X<0#7Xg«-t^S 
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loonmcoiTOjgigj^g (Hfigfcffl^) iffi&zti ~i. o nm/se&tttx^m&mtmmmz-tx. 

^ymsm^yrt Lxffitxu&mx?)M2g& t fc «t & c oa^tfxojfc&^ji^ixfc. 

v\ ^iK^^a^oseaa^f+istc*^ 10 ^agfiH^wihT^s*^^^^^ ^ # #a 

MWtT. imm^lSf&tett # 2£&CD± ( I TOj§ Hfc:L;fc#®T£i:tf LiSrlTV^^^aS^^fc: 

0^^i#^t«e L^s-#s?Lfc. [0074] ^M^mm<n>mwm<mmmi\m 

ZK^mttDftik^^olcLt:. %g£<0#fiag ( 2 . Ox l 0- 9 Torr®S) T&D. 
[0070] *-f . m 1 <03E?l^Jlffl60iBLaA«fi 20 *#X<0#E3fcJ^^LT**;ffX#m-t--:? fc£ 

i: LT4. 4' . 4" -HJX [N- (3-^t;l'7x oT^Si fc#«g$*lJt. 

T r MTD ATA j fc^TS. ) *JBV\ ^MTD S« (££^£TiBj£L;fcJbfa?)ISffitt£g80 

AT A ^^585^^1 1. 0xl0- 6 TorrOT> I5«8[ £3S£8b&»tRSBLfc. 

SO . 1-0 . 3 nin/s<^ff^^$-^T. KJP6 [0075] £^#tf)Sg*H-#t;:T#o*:&. ±& 
0 nm<om<OjE?li£AJli&®j£W:. _h£ LTA 1 £fflVK SKA 1 (C^> 

<tfmtt$mii®&mt>#iiiii> L%fr*>t:. ace. ^xcr>mx*ff'>xfrt>mmM£g.i . o x 1 o 

m2<ojEn3&jam<nm&x*mt lx4, a - Ton-. wsm.\ . o n m / s m&og&v^^mmtt 

X [N- (1— *-7*-*) -N-7x-^7$y] b*7 fl(Al) £r3£t3-£t\ S3 2 0 0 n mcD±g5&E« 
x— ^ (JsTF r NPD j ) £JBl-\ Z<?>N 30 «£#j£Lfc. 

P D ZmSm 1 tfHE&aEAJUaSfti: PIS^ftTI^ [0076] ±8. L fc^&fggfc «t t/riiS&m*J££» 

S-£T\ KW2 0nm«SB2<7)ieUEAS^mLfc. j£TS.Ifc(cJ: 9. ;ix^> 20(7)®^^^:^^®*^ 

[0071]iKwe. mg£l&mtLX4, 4' -t* j£5*u Z.0M&*Bl&.Lfi:Zttz£*). IS« ( I TO 

X [2- [4- (N, N-S/'-p-HJ/l-) 7x^] mm) . iEJLaAS (MTDATAlfeil^NPD 

b'^] t'7x-^ (J^T TDTAVB i j tmtt M) . j^tS (DTAVB i fcDPVB i 

S. ) fc.4. 4' -t'X (2, 2-y7x^t'^P) Jl) , «^ftAS (A 1 q«) tJitffgS (Al -Li 

h'7x^ (JaT TDPVB i j tmzth. ) b Srffl *»^S-^fe««tiJ:t^A 1 *»<?>^S±S^«®JS) tf 

\\ DTAVB ij^DPVB ifc*tLT2. 5wt%fc^ mS^^^fiLhtOr^W^nTV^^rtSEL^ 

itXDPVB i^^SSJi. JJ*Ltmi<OiE?LaA miZ$tt&mm*i§lti£mffi&<?tfiWMimi t 

[0072] iKfc. m^aAWfltLThUX [0077] (2) W«EL^O|&3lgS» 

y yy-/p) t/ps-^a (kit fAi qj ±m ( 1 ) -c#^>iifc^r»EL#^iiffi-iiffist6 

) *fflV\ I<0A1 qSr±aLfcSl<0jEFl&Ae V<0!3^£E£l?Bl]L£fc<r-5>l . 23mA/cm* « 

c^gjatl^fc ^«^fefr-C^$-fr-C . 2 0 n mtf>m ^S^SEM. «S 1 2 8 c d/m^ OWfe&Sfc&^ft. 

[00 7 3] ifcWC. AlfcLit^^SLiiftSl ifc. BStJitfWgfM 5 y;^a58<OC S- 1 

oat%<o^s»i&^s«mffl^«tt»i: Ltffl o o ) xwmtmo Tlimffift iz%$tlt&imt>t> 
^Km^m^&i. oxio- 6 Torr % m^mo . 5 so %3t«%-eK:©ii'rv^. imntmELm? 



( 

2 1 

mmi£3 0 0c d/m* <z>&frciH£^#x# 

<m%tf*mt& t -ctcji 2 6 o o im t \ 
[0078) {3)m&>mssmi 

±M ( 1 ) fcE3«K:L-Ogfc<>'3 lffi<o*18EL3HF£ 
tffSU Ctf^EL^ifrfiilKLT^Sfegfco^ 

Wm>t>t®mt£miXA r* ^^CkoTl. 5n 

£10 nmXrCy ? VXfrh 1 BBCOAE StJj:tfS I 

1 5nmgt, £fc£&St£{COVVC{i5 nmSfcX''? 
v*fc*lhU <£<ooi:AESi}J:tfSiMSfc:J:-yc 
«j£4Hfr£fTofc. SIMSTtilimaHfc-f^Srga 

[0079] 5ru. QiaaosiMsa^rtis*^ 

ffi^BA^a&SiJiSj:*! 7 0-17 5 nmCD^t&tp'a 

i lBBosiMssercaittKofeffiSifia 1 

^S^fctJ i-t 2 0 0-2 0 5 nmtf)®«#«£$*U 
1 20BWS I M sa^CtiStK^ffi^^^aE^iJ 
fc±-£2 10~2 15nm<7>««#S5g3#U 13BB 
cos I MSffl^C{±StK0|^^ii*»feai3tst>«k-5-2 
20~2 2 5nm<DS«#S£$*lrt:. 

[0080] -eotsm. _L&&g«*£fc J; t/-^®«co 

vvfftfc^vt&AESTIi^iftaiSfii 1 . Ztit> 

^lat%*STC*^Jt. -&£S8fc*>WCttAE 
STtiA 1 <0*fcaj$*U L i ffiglit&ajJKW ( 1 at 
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( 1 ) 3f»EL*?tf>ftS 

££«**JMW-ifc:*;fcoT» ^3ES«rl. 2~ 
1. 3nmfcU Sg^&fS«ctf>e££5 0nm 
fcU&WWSWiHl ( 1 ) i:£<HW=bT. W«E 

ztimmi ( i ) tcfcJt4<otisi«r*o^. 

10 [0084] (2) ^ELi}HP£>?BfciSi* 

_hfB ( 1 ) -C^^tlfe^«ELS^<^«-ltffiSfc6 
V<0SiSBE£8tBllLfci:<r-?>0. 84mA/cra« <0 
BsS#SSfu 8R68cd/m2 <ry§&3&timt>ti 
t. v!Wi:&<om*l^»l±4. 2 1 Ib/WT&o 
fc. B#fcJ:tragftT«»t£l89Ttt$£l3B 

rtfcia^ji^^ix-r. m&m ( 1 ) -cf^at^ 

W«ELfc^«t:f63K<^Htfc8SftTV^. JJBc^ 
aEL£?££lim (2) fc^^frT^^ffllLfci: 

[oo85] o) msmmvi 
±ib ( i ) twmzLx^izi> 3 lffl^^raELS^ 

X, ZcrMifLZmmi (3) tfflftlzLXftm,*!. 
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0. 5~2. 5at%CDLitfiffiE.LX^&. WW)*: 
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LitOSSttl- 74at%T&'5. S I MStCiS 
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11(1) tZKm&tLTW.T&AmfC&fS.L 
tltk. mgmi3g.7. 0X1 0-'Tcn\ mgmg. 
1. 4~1. 5nm/si%SfttMgtAgklMg: 

A g = i o : Krfm^FWtcm^&jsM^izmm^-t 

X. &J?2 0 0nmtf)|gg£jgj£U:. 

azs>ti^x\i.. ntmi ( i ) tmuzLxmmtm> 

[0089] ±Mi<7)imELm : f*ffi®-m83lz6V 
OScSSSSrRttDL^fcd^O. 80m A/cm* <7M 
ttPSKtU 883 1 c d/m* *>Sfe&3te#tt£;h.*:. 

it. nmx-mmzz o ( ? ) . f^fflrtfc«*>ir#' 

g 1 2 0 c d/m* ggtf)&3K£ HSfcAfc^SmE 
«7VT*>k Pl-»g8(100cd/m* ftiS)C: 
fcff*tga3a«»*tt5t«01 1 ^J:t^lltt0«2^g-«ta 
E Lamcifr^C 1 /2J0rFC*ofc. 

[0090] zcoimEi.mi-t'mmi (2) t 



Lt^ML. z(nimELm?imf8.ix^&m& 

fcowt. -e?>fflj££AES(cJ: 
MgfcJtfAgUtfMc. HffifcB^aASfc^lif+ifi 

10 [009 1]ttKM2tJ«ttXlt!Rei3 

mz$k3£7ztm&tL. *»o. £&«j&oj5S£ji3 
fcsctjps t t^j^niUMsei id) fc^< mrntL 
x. &mm&mEL.m?&&t:. 
jmthizi>^xit. mmi (D fcHwcLxis 
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fcj:tfiiii0i2<o=&^raELS^j: osv^wc&o 

fc. H^2&£V}tMm3W?tL<vmEL 
m?iz-o^Xi>. ItffifciJV^TJiAEStciSffljS^ 

Tt±. £it^^EUiJi#&t>0ye&ofc o 
[0096]ifc&H4 

5 X 1 0-OTorr. gS«*50 



(.1 ) b-kKmrniztx^mELm^inti. £ 

[0097] ±EO#«E L^t: 6 V<0ttiSSE£lS 
jDU:i:S<0Hg»il 5. 8cd/m* CKOi: 
^<r£g3r$tm}m±4 . 5 9ii/wc&ofc. ^ 

«s«e LsrsgitM i ( 2 ) t mz&x-wmmL 

fcfc^. 100 0l$l^*<0»g#¥«Lfc. 

fc. HifeMl (3) t^«KLT^««t:fe{tSLi 

mgil&totltZ.Z. 4. 2at%"CS>oJt. fcfc'L. ^ 
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AESfcJ:oTl~2at%<0it^8^3*Ufctf>'C. £ 
[00 98] ±j£<?)£otZ. Z<&mELm?<rM3}& 

mmimm i &ivmm2ff>&tim Lm?tm 

fclOOO«0fc«V\ SitW»EL^fc{i%J 
ffliZ 1 ~ 2at%<0&^##£ LT V^S Z. t tZimt h 

X->X$kkhfc. 
[OO9 9]ltK0!5 

•^SS3BlSl^)|^fS^SSr 1 X 1 0-5Tarr. mm 
a&g£2. 0~3. Onm/sfcUda#teS£fcWl 
( 1 ) t^<^«fcUT«fflEL5g^#fe. SriK ^ 

JACOBS 1 0% ( 7 . 0X1 0-7Torrig&) T&oTt. 
[0100] Jb^tfTlSE L#^fc6 VOSSSBEfcW 
flnLfcfc#<OHg«2 0cd/m*-C&9. CKOfc^W 
m#£&SWMi4. 6 31i/WT£>o7t. 
«EL3mr0lifc011 (2) fcP3afrT3«S®bLfci: 
d^. 1000B*l^*^g#¥«Ui. 3<->fcMI 
16011 ( 3 ) t fi&fc: LT-&£f88fcti»t S L i 

1. 2at%TJ>o£. fcfc*U£&«« 
fc*^a=AIIJ:tf)#©t> irf-5-<%6^ft:iJV^TI4A E S 

ttstnE^L i mmiMwama i.v*<vm£&\ j t& 

[0101] ±3£ff)£ o .KOSISE LXTOKftX 
S®!8Mi!!ttSW 1 «fctfilifc0!2<O#*r«E Ug^i: R 

tioooi$sifcsv\ %mmELmm$to 

<0#£fcL ^S«fc*^aAltO»ffitJJ:tf^<0jg 

x^xmmt. ® « <r)*m%&\zm^<r>mmmiz x -> 

XikkLfc. 
[O1O21HSS0I3 

(nwaEug^cofeg 

HS80I1 (i) t±<m^Lxm^mjJMixm&i 



mmttftk IX A 1 fc L i fc £ffl^£ZjcP« 
*ffitCj: 0^«^SSJS5 .0X1 O-'Torr, A 1 <0|& 
*j£g2. Onm/s. Li<0|£fj»g0. O lnm/ 
s<O^TJ?$5 0nm<0^^«£^j£Lfc. 
&ffl&ZBf£tZ>£ht:'>Xlt. 9$mi ( 1 ) tffi& 

«0«L HSS011 ( 1 ) t£<$m£LXA 1 a^&SS 
? 2 0 0 n m^lMI^MU. *SE 

10 [010 3] (2)*«EL*^<0IB^6» 

±s ( i ) xna>tut^mEi.m : f<mm-mss^e 

V^ESSSflE^BBBlLfcfc-I^l ■ 63mA^c,m' CO 
mSHFStfU »S 1 6 7 c d/m* tf>Wfe&3fcef*f|£>*l 
3t. <I <0 fc £ <D'&]$t%mmi 5 . 3 61s/WT£>"> 

rtic*i%3t^»i^>^*i.-r. itssm < i ) ximLti 

^T«ELfcH«t:%*<?5^HtK:®h.TV^. Jh£<0^r 
«EL^£3SS&0!1 (2) fcH^fr-C^SISjL^i: 

*<o»jaa^«i-££-efcj±iiiar2 5 0 oisfat 

20 v^^BBSfSfcSU:. -COS. f63fcfe83±£-ffcti-$\ * 

[0104] ( 3 ) &tttf)«l£$Hfr 
±M ( 1 ) fcH8fcLTIgfc«>3 HKO^E L*?£ 
£<03r«EL^£^bTV*Sl^c^ 
-5-<Offlj£SrHS60lll (3) bm®tzLXftm,ti. 
-E-cofg*, |gffifc*JV^T«HStglll (3) fcP3«fcAE 

Ta^Lfc^fe^JS+cOLiiaSJiO. 8at%Tfc-5 

% [0105]HH^|4 

(D^raEL^ofm 

is^mwmm^mmvmt lx p b * «v\ a> 

±^JS®®g(£B5i03g?5B?^^5: 1 . 2X10 
- 6 Ton\ mm&Z 2. Onm/st LfcfeWH±H»fiH| 

1(1) t£<mm£LX. ^THEL*^#fc. 

[0106] (2) W&ELJ^cO&SKtieS* 
±S ( 1 ) T#^>tl^*«ELS^0l©ffi-|^«iiaC6 
V<0S«£Sff^9ttnLJttC:^l . 5 2mA/c.m» <0 

mSK^c£it. »S1 5 3 c d/m2 con&3&ttmt>ti 

40 fe. ^l<0fc#<0S*|g««»*«i5. 271m/WT*>-5 

fc. tti. mteximmx-mmmvx'iimm 
totmxmmb^tvf. mmi ( 1 ) xfmt^ 

«SELtH«fc|fc3fc<D%Htt®<iTl^. 
«EL5H^HSfcm (2) fcR^fr-caSKiL^i: 
^■6. ^cOSt§H)^»ri.i'C(cJi»J0r2 4 5Ol^ai: 

[0107] {3)ffi&mmifi 
ma) tmmzvx?z£i>o lrnvmELmn 
50 f^t. z<vmELm?zmtfiLx^hm££^ 
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feJ3WHIilS0!l (1) fc^t*ff-Cff$2 0 0nm^*10 
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[0111] ^5t^Lfci 0Qfc«5. Htt«i6 
fcitmteH7Wvm*)*«EL^fcBVvCt>. 
c7)®j^$WM±5. 151«/W. 5. lOlm/Wifc 
144. 9 31*/Wfc^V\ dfl^^gflSEL*? 1 
08&¥8l$fttt24OOi$SL 2 5 0 0B*ig£fctt2 
30 0BSHfcJI^. S^fc. r^^TflSEL^^tt. 

wt>t>tvf. mmi ( i ) x-fmLKumLtmm 
tzfmo&t-tetffiix^tz. sosws. ism* 

6fcJ:^llftlJ!7cov^£0^r«E L3H*:i>vvc t>. 

[0112] (3)%&oymLftft 
±m ( i > tPi«fctTHttt**fc:iefcfc 3 lawfra 

EL£^£f£gU vr*l£tf>3rt»EL&7£ffij£L-CV* 
SUSfcowt. *oaj££iQ8Hl (3) fcPUBfcL 

iz^xhwmtzis^xitmumi (3) ^hskiae 

TJl£L*:£&®ig+tf>L i figli. SUS0!5iOWaE 
LJg^fciJWtttO. 6at%. HM#!6*>J:tfitSSW7 
O&^ffflE L#^{CfcV^Ttt-5-<t-f tLO . 5at%Tt>i 

fc. 

[01 13lHifc0»8~f!tt{f»9 



SSHStMl ( 1 ) b-^KmSUzLXVfmMtTm&L 

20 mgttntLx*ti?tiTsm6t=5fi-t-&&m 

|g«jggS: 1 . 2~1. 3nm/sfcL 

fcjjui«iiii0«i ( i ) t±<mmK:Lx&&&m& 

•tttmm\>\ 1 • 5nm/sat 

HWiHtefll (1) fc£<liaH=l/C±&&gffi«£ 
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Wmi4. 5 6lB/W*fc»i3. 8 51«/Wig<^. £ 
. ^fltCO^TfflE L£7<7>Sjg¥«l$ISIi 24 0 01$ 

i*5£!tMmf>t>tur . mum ( 1 ) -cimt^^m 

[0118] ( 3 ) l£«tf)fflj£$MJr 
±g ( 1 ) fcB^fcLTflSHStefcrigfcto HHtfrtTta 
^il^*eEL^iSrfi|j£LTV^ 
-e<0ffl^5rHS^l (3) tmUzL 

fc-^Tfcl^fcfcVvCJiHifcfll (3) tm&ZAE 

L^fctJ^Ttt2. 5at%-ej>0. IOft0!9Wfir»E 
L^fcfcWtttl. 3at%T&-ofc. 
[01 19]K3ft0!lO-^tiSmi 
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mmi ( i > t£<m®£Lxm : ?wj8£Tm.L 
mm i o-cjiA i titmmL2 . 9 e visits 

(Ca?)ffiJg=5at%) $\ UttWl lTttAl fctt* 

m.2. 9evjaT<or;^'j±s^soioTA6s 

rt*^S-&^» (Sr<0i6Jg=5at%) £ii£f# 
Sfc LT-efieh-JH^ Ao. 3S«jffig?r 1 . 2-1 . 
3nm/stLKim\immi (1) t^<^anL 

io r^mmm&Lti. z<m. mmi < 1 ) t£< 

[0 120] (2) WISEUg^OSBeiSB* 

jjao^tiEL^^o-eii'ent-pv^T. raa-iiffig 
Khvzmm i (2) b& i&frx-msmi, 

mS) SrT£S8fc^f . 
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[01 22] ^8fc^LfcJ:5fc:. 5lteWl0i>J:tfie i 

tmi iw?ti<vmEL.m?izts^xi>. zcomti 

$£8&m±4. 9 3lM/W£fc«4. 8 51«/Wfc© 
0 0^S^fe»42 5 0 0^iai:SV\ $S>fc. Z.tih<K 
fflrtfc*g&3fc£tta*>&*v$\ §ti«Sl ( 1 ) ximt 

tiim ELfc mm^m^y^ticmix v vt . 

IQS0! 1 OfcilfH»0! 1 1 w-?ti0rtmE L*?£ 

[0123] ( 3 ) m^mimvx.- 

±M ( 1 ) fcf?&fcLT3Stt{!aH5fcIgfc:fc 5 lfflW^f« 
EL£?£ft®U ZtimimELmT&mtiLLX^X® 



l&fmtz-o^X. *««j££fa&0H (3) 
T-eii-ffitfflrLfc. vv?*u!>*r«8EL#^ 
to^TfcflfiittJV^T«lll«Pli (3)fcH«fc:AE 

®E L^f(c-?v vt S I MS(cJ: -5ta^L3t-^»* 
*0DCa»glil. SatJg'C&'J. ftSUHl 

SrSSIi3. 2at%T*ofc. 
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